Expression of the extraneuronal monoamine transporter in RPE and neural retina.
Dopamine has several important functions in the retina including a possible role in controlling photoreceptor disk shedding to the RPE. While some cells express a transporter for dopamine, the RPE cell does not, leading us to ask whether the newly described catecholamine transport system, the extraneuronal monoamine transporter (uptake(2)) (also known as organic cation transporter 3 (OCT3), is present in RPE and might function as a transporter for dopamine. OCT3 also accepts histamine as a transportable substrate and so we investigated the interaction of this retinal neurotransmitter with OCT3. OCT3 expression in the mouse eye was analyzed by in situ hybridization, Northern blot analysis and RT-PCR. OCT3 function was analyzed in cultured human ARPE-19 cells by monitoring the uptake of 1-methyl-4-phenyl pyridinium (MPP(+)), a neurotoxin, which is a known substrate for OCT3. In situ hybridization analysis showed that OCT3 is expressed in mouse RPE and in several cell types of the neural retina, including photoreceptor, ganglion, amacrine, and horizontal cells. The expression of OCT3 in RPE was confirmed by Northern blot analysis and RT-PCR. The characteristics of MPP( +) uptake in cultured ARPE-19 cells included the stimulation of transport by alkaline pH, high affinity (K(t) = 28 +/- 4 microM), competition with several cationic drugs and monoamine neurotransmitters and sensitivity to steroids. In addition, the uptake of MPP(+) in RPE cells was inhibited by dopamine and histamine with IC(50) values (concentration needed for 50% inhibition) of 637 +/- 84 microM and 150 +/- 20 microM, respectively. CONCLUSIONS. This study provides the first report on the expression and function of an organic cation transporter, OCT3, in the eye and in particular the RPE. The data have physiological and pharmacological relevance as it is likely that OCT3 participates in the clearance of dopamine and histamine from the subretinal space and may also play a key role in the disposition of the retinal neurotoxin MPP(+).